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GENERICS

1. The State of the Art of €1 GHz LMDS Technology
A. Analogue LMDS Equipment

The UK is the current leader in developing 41 GHz MVDS equipment. In 1990, the
United Kingdom's Radioconurunications Agency convened an ad hoc group, the 40
GHz MVDS Working Group, to assist in formulsting broad plans for the use of a form
of LMDS, called microwave video distribution service "MVDS™1.

Based on specifications developed by the 40 GCHz MVDS Working Group,
demonstration analogue 41 CHz MVDS equipment has been designed and
manufactured by Philips Microwave. They will initiate production of this equipment
in quantities adequate for distribution to subscribers in mid-1995. GBC Marconi are
also developing a demonstration system and this will be available in a matter of
weeks. Sgg letters from GEC Marconi to Scientific Generics, dated 28th February 1995
and 12th february 1995 (attached hereto as Appendix B). Components for 41 GHz
MVDS also are available from a number of other suppliers such as Dudiey Labs,
Farran Technology of Ireland?, Thompeon CSF and RACAL. 3

The current Philips Microwave analogue 41 CHz MVDS receiver unit is based on
direct broadcast sateilite ('DBS”) downconverters and employs an extna
downconversion stage. Essentially it consists of & small, low-cost horn antenna with a
high gain (32 dBi) which eliminates the need for an LNA in the receiver. The antenna
is connected to the first stage of the receiver which downconverts the 41 GHz signal to
a first [F (Intemediate Frequency) of about 12 GHz. The second stage is a standard
DBS downconverter which converts from 12 GHz to an [F frequency of 950-2000
MHz. The secordd [F is fed directly into a standard commercially available DES set-

top box.

The existing analogue 41 GHz MVDS transmitter unit consists of four modules each
with eight separate transmitters, plus one redundant transmitter which is on hot
standby. A separate transmitter is employed for each channel. The PA technology
employed uses MMIC GaAs pHEMT power devices of 23 dBm per channel. By 1996,
transmitter powers of 1| W per channal are projected to be available.

1A list of partidpents in the UK's cuzrent 40 GHz MVDS Working Group is attached as
apperdix A.

%508 Letter from Farran Technology to Scientific Gemerics, dated 10th April 1995. (Attached
hereto as Appendix C).

3Both Hughes and Siemens are manufacturing 44 GHz TWTAs with power outputs of 200
watts. Therefore, production of 41 GHz band components should be easy to accomplish.
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OERICS

The analogue 41 GHz MVDS system utillses 64° sector coverage antennas (such as a
sector horn), with a gain of about 1S dBi. Under conditions of maximum rain
attenuation, this type of antenna provides a roughly circular coverage with the
transmitter on the circumference. Although four 64° sector coverage antennas are
required in each cell sector antennas provide MVDS operators with greater
architectural flexibility than omni-directional antennas. For example, sector antennas
permit the operator flexdbility in choosing the transmitter location and utilising
spectnun more efficiently because of their higher gain and ability for greater spectrum
reuse in urban areas.

As a member of the 41 GHz MVDS Woarking Group, I was invited to review Philips
Microwave's 41 GHz MVDS demonstration squipment, consisting of a video server,
41 GHz analogue transmitting radio equipmaent and a standard DBS receiver set-top-
box. The front end 41 GHz MVDS recatver has a 60 dB attenuation pad in front of the
antenna to stimulate path loss. The line-of-sight path between the transmitter and
receiver was approximately 100 meters. During the demonstration, Philips
Microwave placed two television sets side-by-side; one was connected to the video
server and the other was connected to the raceiver sigral. 1 was not able to
distinguish between the picture quallty of either signal. If you are interested in
obeerving a working demonstration of either the Philips Microwave or GEC Marcon
41 GHz MVDS system in Washington D.C., please let me know.*

B. Digital LMDS Equipment

In 1954, the United Kingdom Radiocomenunicstions Agency reconvened the 40 GHz
Digital MVDS Working Group to develop specifications for digital 41 GHz MVDS
with vaice and data return links. Specifications for a digital MVDS system sre being
developed in order to provide greater spectral utilisation, better or more stable picture
quality, greater interactive capability (¢.g. Video-on-Demand), and more efficient ceil
re-use than analogue 41 GHz MVDBS. The proposed digital 41 GHz MVDS design is
likely to be compatible with DBS systems, and will employ MPEG-2 compression
techniques, QPSK modulation and 39 MHz channe! spacing. The letter from GEC
Marconi to Scientfic Generics dated 12th April 1995 (Attached hereto as Appendix
B), confirms that it are developing a digital systern based on these criteria and my
understanding is that Philips Microwave is doing likewise. A recent submission from
the RA to the MVDS working group suggests ane possible digital MVDS channel plan
besed on the digital ASTRA channel pian. $gg letter from the RA titled “Possible

4Both GEC Marconi and Philips Microwave have indicated their willingness to demonstrate
this equipment. Sae letter from GEC Mareond 1o Selentific Generics, dated 12th April 1995,
and letter from Philips Microwave o Scentific Generics, dated 24th April 1995. (Atached
hereto as Appendix B and Apendix D).

Page 3



MVDS Channel Plans”, dated 20th Apell 1995 (Attached hereto as Appendix E). This
indicates that a channel specing of 39 MHz could provide 96 channels (of approx 34
Mbits per second) plus 4 return channels, in the 2 GHz available. Given that MPEG-2
compression results in data rates of between 2MBit/s and 6MBit/s for typical
entertainment channels, this will provide the capability for a minimum of 480
programuming channels in the 2 GHz bandwidth. Philips Microwave is presently
developing a digital 41 GHz MVDS demonstration system and plans to have this
available by late 1995. Philips Microwave expects to begin manufacturing digital
MVDS t in late 1996. See letter from Philips Microwave to Scientific
Generics, dated 24th April 1995. (Attached hereto as Appendix D). As indicated by
their letter to Scientific Generics, dated 12th April 1995 (Attached hereto as Appendix
B), GBC Marconi expect to have a 40 GHz digital MVDS demonstration system
available by June 1995.

2 Cost Estimate for €1 GHz MVDS Bquipment

Based on a recent submission to the RA MVDS Working Group®, the initial cost of a
32 channal (plus 4 on Hot Standby) transmitter unit has been estimnated at between
£33,000 (approx $49,000) and £57,000 (approx $85,000). This system as described
above employs a cost penaity (due to PA "Hot Standby™ of 4/32 = 12.5%, which
comperes very favourably with the cost penalty of 100% when using a TWTA PA.
This is made possibie by the provision of a separate MMIC PA for each trarsmit
channel.

In the same report the initial cost of the Receiver front end unit (including antenna, 2
stage downconverter and excluding indoor set-top box) has been corgervatively put
at between £65 (approx $97) and £130 (approx $195). As the market for 40GHz
components further matures it is likely that this will significantly decrease .

i The Status Outside the United States of Authorisation and Deployment of
LMDS at the 41 GHz and the 28 GHx Bands

In 1990, the 40 countries that comprise the Conference on Buropean Posts and
Telecomnmunications ("CEPT") adopted a recomenendation that the 41 GHz band
should be allocated domestically to MVDS services. Of these 40 countries, 11 have
already implemented the recommendation and have allocated the 41 GHz band for

services and 9 countries plan to do so. These countries include: Austria,
Croatia, Czech Republic, Denmark. Finland, Germany, Greece, Hungary, Northern

3 "Microwave Video Distribution Systerns - The 1994 Position”, lan Clarke. Philips Microwave,
7th december 1994..
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freand, Italy, Lischtenstsin, Netharlardls, Norway, Poland, Portugal, Sweden,
Switzerland, Turkey and the United Kingdo#t. To date, the United Kingdom has
been the most active in deploying 41 GHz MVDS services.

The United Kingdom permits the deploythent ¢f MVDS systems pursuant to a local
delivery service ("LDS™ franchise awarded through a competitive bidding process by
the Independent Television Comundddion ('TTC”) under the Broadcasting Act of 1990.¢
LDS franchises must serve more than 1,000 homes and deliver television and radio
channels over a cable television systetn and/ex a 41 CHz MVDS system. In the
United Kingdom, MVDS can extend TV sarvice to areas where it is uneconomical for
wire-based cable television systems 0 provide service. In addition, MVDS can be
utilised to provide 2 way interactive TV service.

The franchising process in the United Kingtioot for LDS is summarised below:

)] The ITC advertises a franchide ares in which a potential applicant has
expressed in interest to piovide IDB service and invites applications,
specifying the frequencies that would be available for MVDS, the closing date
for the receipt of applications, the application fee, and the minimum price a
successful applicant wouid be required to-pay.

b)  applications are submitted which specify the amount of the cash bid for the
franchise.

) The ITC publishes the names d!cuhin iﬂonmt»on on the applicants.
The ITC will award the franchisé i the bighest bidder provided that
) the bidder meets the ITC's ”duw qualifications;
i the proposed bdccoﬂm:mada- - svstem is acceptable to the

telecommunications liversing authorities, and if appropriate, the
wireless telegraphy hcmdng authorities

6 The award of an LDS franchise mvclv.lhemofmeothmedxﬁennt licenses,
incdluding:

Y aloaldelivamvkeucumpiﬁdbyﬂw‘ﬂCundnmlmﬁn;Actoﬂm
b a license for opersting a telecommunications system issued by the Department of
Trade and Industry under the telecommunicstons act of 1984, and

)} if the service includes the usé of MVDS, 3 license by the Radiocommunications
Agency under the Wireiess Telegraplty Act of 1949.
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i)  the ITC is satisfied thst the aﬁﬂbnt is financially able to paintain
service throughout the period of the franchise.

iv)  the source of funds for the ventare is not contrary to the grant of the
public interest, and

D)) exceptional circumstances may be-wused o award the franchise to an applicant
other than the highest bidder. Exoeptiond] circumstances relate to the extent of
coverage of the franchise ared which any applicant may propose if it is
substantially greater than the area proposed by others.

The ITC document hatbchedk\Ame.AnLDannd\inmfor‘lSyun
from the date when service under the ® started, and franchises have a high
level of renewal expectancy. See ITC Document “Local delivery Services - A Guide
for Franchise applicants™. (Attached hereto as Appendix F).

In 1993, the ITC authorised Burobell to'%ulld and operate and LDS system to provide
both 41 GHz MVDS and cable television services in West Kent, England, in an area
comprised of approximately 97,000 homes and 2,000 businesses. My understanding
is that Eurobell is in the process of setting up a number of operational cells. The 41
GHz MVDS equipment is based on the fleld trial system which Philips currently has
in operstion in Croyden, England. The UK managing director, Mike Stewart has
described this MVDS Demonstration system in his letter to Sclentific Generics, dated
24th April (Attached hereto as Appendix D). Burobell's commercial 41 GHz MVDS
and cable system will be operational by 1996. The system will use both analogue and
digital technology and will consist of approximately 35 cells, with an average of 1,500
homes per cell. Of the 97,000 homes in the Waest Kent service area, 57,000 homes will
be served by a wired cable delivery systemn, 16,100 homes will be served by a 60
channel 41 GHz MVDS delivery system with a wireline backbone ('regional relay™),
and 16,500 homes will be served by a 40 channel 41 GHz MVDS delivery system
(local relay”). Seg Table A, Eurobell Proposed Services. Eurobell paid £15,000
(approx $22,000) for its franchise and its LDS system will cost approximately 61
million pounds @pprox 91 miilion dollars) to construct.



SERVICE CABLE - | MVDS
Relay

TV - 40+ channels

Interactive TV
Interactive TV vis
BT line
PC video conf.
PC video conf. via
BT line
Voice/Fax mail
__boxes
Voice/Fax mail
boxes via BT line

<l Z| =<|Z -<Z-<E§

LI | <I=<] <]
<] Z| =|Z] =|Z]=<

* Burobell also is corsidering offerig interactive services employing the Digital
European Cordless Telecommunications Standard.

TABLE A: EUROBRLL PRGPOSED SERVICE

The ITC also has recently solicited bids for other LDS franchises including for the
Midlands, England and the Northern Ireland franchise areas. Seg ITC Press Releases
(attached hereto as Appendix G). Applicants for the Midlands include three
subsidiaries of Fundy Cable Communications Lid.: Tamworth Cable Communications
Lid.: Buton Upon Trent Cable Communications Inc: and Hinckiey Cable
Communications Ltd. These three companies all initially propose a 40 channel wire-
based television and telephone service. However, they have indicated that they will
utilize digital 41 GHz MVDS technology in order to extend to non-urben areas their
initial service offering for their LDS syvteen and to include additional homes within
their franchise area.

There are two applicants for the Northmrn Ireland LDS franchise. The first is NITEL
Ltd., a joint venture between CMI Lid, and Matav-Cable Systems Media Ltd. CMI
Lid. has a close relationship with Philips Mictowave and currently is involved in a
research congortium seeking project finding from the Commission of the Europesn
Union to test 41 GHz MVDS. NITEL Ltd. proposes to depioy a LDS system consisting
of cable television and digital 41 GHz MVDS to 98,700 homes and 371,000 hormes
respectively. Seg Table B, NITEL Lid. Roll Out Plans. The digital 41 GHz MVDS
portion of the system will utilize 4 kilometre cells and QPSK modulation.
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Year | 96 | 97 | 9 | 99 | 2000 ]2001 | 2002 | 2003 | 2004 | 2005

MVDS| 0 | 0 | 0 | 01 0.1 0 | 0 || ZK]|ZK

e —— ot

Cable | 687K | 75K | 56K | 45K | 36K | 39K [30K | 0 | 0 | ©

TABLE B: NITHL LTD. ROLL OUT PLANS

The second applicant for the Noftham Irehind LDS franchise is CableComms.
Although CableConuns initially plarns-to deploy a wire-based network, it may utilize
41 GHz MVDS in its system, when avadlable, to serve less populated areas within the
franchise.

In contrast to the activity surrounding €1 GHE MVDS services, my understanding is
that only Venezuela and Argentina have suthotzed LMDS in the 28 GHz band and
licensed LMDS providers. Although Canada, Mexico and Brazil have authorized
experimental LMDS-like systems at the 28 GHz band. these three countries have not
mdmdaﬁmldodnononwhetherornotwalbatuhezscﬂzbu\dwmm-typc
services.

3. Conclusion : ‘
As demonstrated herein, the depioynsent of snalogue and digital 41 GHz MVDS
services at a reasorable cost is readily achievable. Additionally, use of the 41 GHz

band for MVDS is consistent with ﬂncahu dnumerous Buropean countries, most
notably the United Kingdom.
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unxocaug;ggc:mom 40GWG(95)1
February 1995

) . .-:f

Notes of the second meeting of the 40UNz Working Group held on
15 December 1994 at 10.30 am in Room 403 Waterloo Bridge House.

?Zl..ﬂt :

Mr K whittingham (Chair!in) RA..
Jacqui Bresnihan (Socrouq) RA.

Mr D Toman RA.

M2 A Harcis RA

Mr D Bush RA:-

Mr K Dunk RA

Mr J Connolly RA- -

Mr D Hayter TRA

Mr R Carver " - BT Daboratories

My P HOpe® m Marconi Comms

Mr A Cox Telecential Comms

Mz P Woodward Buzodell

Mr P Marchsnt National Trans Ltd

Mr F Ghasvinian Teladesic Corp

Mr J Ettinger Nynax Cable Coms

Mr T King Mexoury Communications

Mr L Davies ' Cable & Wireless

Mr P Chalmers . BB¥ 1Ltd

Mr I Willianmson gsilverstons Electronics
Mz M Hobden GEC Plessey Ssmioconductors
Mr D Pearce Marconi EBlectronics

Mr R Croll : OFTEL

Mr O'Connell ... OffeAir Flectronics

Mr G Heans 7 Flgpm Microwsve Ingtruments
Mz I Clsrke - . Philips Research

Mr D Evans hilips Microwave

Mr B Joshi Sciantific Generics

Mz T O'Connoll Sciantific Generics

Mr D Harrison Thosson Consumar Electronics
Mz R Preistel : .

Mz D Sumhex - Congultant

Mz P Gardinex ; I17¢.

Mr A Nitchell Cadle Communicetions Asscc
Mr A Durke , COn'ultnnt

Mr D Coman

M T Maillips Cahlo & ntr.loos Network
Mr G

sole mmap. 17
Apologzos for absence were rodit!td zmt- Mr Gibdbins, Mr Aldous
and Mr Parry.

X
1. The notss of the last meeting ware approved without
b §
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Marconi

] i
Elsctionis
The Grove, Wasren Lane Telephone: 0181-420 3887
Stanmore, Middz, HA? 4LY Fax: 0181420 3920
England :

FACSIMILE

Relt WOGHz MVOS System
Date: 12¢h April 1993 Pagelof 1
Atantient Teddy O'Counnell
Compaay: Sclentific Generica Fax No: 01323 424181
Coples:
From: Deuald Peares

Teddy,

In reply to your query [ caa confirm thet we are currently buiiding s demonastration
MVDS tranamitter and receivers operating ia the frequency dand 40.5 to 42.SGHz.
The transmitter is built to the UK spesifieation MPT : 530, which hag been adcpted by
the UK and other EBC countries for anslogue systems, with an additional digltal
capability based on the Astra plan, which uses QPSK modulation at J4Mbits per
sacond, and & channel spacing of I9MHR.

The demonstrator wil! be availabie on dite here from fuae 199¢. Soon sfterwards,
depending oa the level 0f demand, it will be made available for demonstratioas offsite
at customer irstallations. There is no ressoa in principie why this shovld ot include
the United Stases, provided that the FCC agproves s.ch a demonstration against the
UK specifieation.

24

Donald Pearce
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as e rarran
- = hnol EFLET AN
technology
To: From:
Teddy O‘'Connell Brendan Lyons
Faman Technology Lud.
Ballinco'lig
Cork
lreland
Tel: +353-21-872814
Telefax No.: 00-44-223-424281 Fax: +353.21-871892
Date: ReferenceNow: | No.ufpages: | Cc:
10th April'9s Eletie]md Fof
REL_.40 GH3 MVDS

Farran Technoiogy have gsupplied and are curreatly supplying
components £or uss in 40 GHz RVDS.

Ragarda,

M/\/qaxg.

Brendan Lyens.

Tlesse coutscs telolax upiawr . medinrly If ot the nages were 70t rvived. Teiefat Opezaie s Telephons No.: +353-21-872814
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FACSIMILE
Phiflpa Eloctranios UX Ltd
The Philips Centre Croydon
Tek (M4} 0181 781 8OS?
Pue (244) 0131 781 8198
Ta. Tedkly O'Conneil . Fax 01223 424284
Somntific Generics, Cambridge
From: Mia w Pages: 1
Date: 24 April 1995 Ret MDS. 98/ mm
Subject: MVDS Demonatration Equhmm
Teddy

Myouhrmmwm'ﬁm of demonstration equiprment for
owr 42 GHz MVDS systam,

Subject to agresing cates etc, we cauld wail De i a position to maike equipment
availadie to Sclentifs Generics. would paint out thet my staff are fuily commitied for
the remainder of this yaar 10 the net (dighkal) phaee of cur programme end 1 wili net
be adle (o relesse them to "mart” the demaonstration. It fotiows that we would need to
rein scme of YOur pecpis in ts operation.

Beyond that, e eguiment teelf is relutively shnple comprising a bank of VCRa, CD-i
playars or cameras (we uye these rafRer than @ “30i0 39rver’), & modulator bank and
the Jaramitter ouidoor uni.  For demonsiralior's we have used an 8 channal (piue ane
hot stand-by) modiule rether than the ol 32 (34) channel tranemitter defined by MPT
1550. At the recsive end we have.a recsiving antenna pius down converter fesding
a catuilite set-top box.

Thi:inmumwmopomh\hmum:mbﬂm
As noted sbove, the demonsiration squipment is n great demand, both intermally (by
my development staff) and for demonstraiions 1o customers, and the key issus will be
ATRNgINg a convenient reisase pariad.  To this end can you piesse advise when and
for how long you might need tha equipment

év).“#mﬁvl'mz_
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sibl anne] Pla

Use of the proposed digital ASTRA channe] plan, which has 8 39 MHz
co-polar channel spacing, allows a total of 100 channels to be accommodated in the 2
GHz of spectrum that is available for MVDS. This assumes interieaving of adjacent
channels, each using alternate antenna polarisations. The centre frequencies that may
be associated with each RF channe] can be found in Annex 1.

From this selection of 100 channels, maximum flexibility with regard to
channel grouping is achieved by only using 96. The spectrum occupied by the
remaining 4 channels may be used for 40 GHz back channel return paths if these are
required. It shouid be noted that different channe! spacing msy be employed in this
area of spectrum compared to the rest of the MVDS allocation.

It is suggested that the Best arrangements for retum channels, if they
are so employed, is to symmetrically place them at each extremity of the availsble
spectrum. Using the channel numbering outlined in the annex, the spectrum occupied
by channels 1, 2, 99 and 100 could be utilised for the retum (subscriber to base station)
paths. These two 50 MHz blocks are shown in Annex 2.

The frequency overigy scnario, where back channels are provided at a
lower frequency, or even by some other means, has been suggested as the most
appropriate for digital MVDS in the short to medium term. For future development
however, it may be necessary to have a return. thannel contained within each channel
group. The potential loading of the channel will dictate which type of system is used.
The more use being made of return channels, the greater the number that will be
required, and possibly the greater the bandwidth that needs t0 be allocated to each.

A 96 chamnel plan offirs the fallowing alternatives for the channel

grouping:
4 groups of 24 RF channels
6 16
3 12
12 8
16 8
24 4

A selection of these cliilioel groliings, believed to be the most useful,
is illustrated in Annex 2. The nature of the. ifiterleaving employed in each of the
channel pians is shown in Annex 3.

The number of RF chandlels' made available for each group will need to
be based on the number of programme- cliannels that it is wished to supply. The data
rate used for the transmission, which is-itesif relgted to the desired picture quality, will
govern the ratio of programme channéls to RF channels. However, there will be a
frequency planning implication resulting rom the final selection of number of channels
per channel group that must not be igndred,



40GWG(95)$

The more channel groups that are available, the less frequency re-use is
required to cover any given franchise area. However, this is at the expense of having a
reduced programuming capacity, that is bandwidth, available per channel group. This
scenario will be the easiest to manage from the frequency planning perspective. Co-
channel stations will now have a greater separtion, so achieving a reduction in the
potential interference.

Conversely to this, the fewer the number of channel groups that are
svailable, then the more difficult tire Srequency planning associated with the network
Re-use of any given single channel is now resching a maximum, so giving a reduced
geographical separation between the co:chantiel transmissions. There is now an
increased number of programme services, that is bandwidth, available from each
channel group. Applications such as video on demand will require large quantities of
programme channels to be svailable since it effectively requires each of the receivers to
have an individual link from the base sm‘en

There is a further iraplication fuultmg from this scenario however.
Every channel will be used more aftea.: Conseguently, the probability of a particular
channel being in use at the boundary of the franchise area will also be increased. This
could prevent use of that channel in-part of the adjoining franchise area. Judicia
planning considerations, such as the ofidntation of transmitting antennas, must be used
30 &S to mimimise the effect of transmission over-spill at franchise boundaries.

Having a 100% frequateéy re-use in adjacent cells would be the ideal
frequency planning scenario. However, it is aot realisable in practice because of the
requirements for protection ratios of at Jeast 15 - 20 dB, depending on the modulation
and chanmnel coding schemes used, betwesn wanted and unwanted signals.
Geographical and geometric separation will ultimately dictate this minimum re-use
distance, taking into account the spectrum efficiencies that are gained by use of the 64°
sector coverage of the hom antenna stipulated, and the 1° - 2° beamwidth of the

This distance is calculiited usisfg’ clear sky propagstion and does not
take into account periods of enhamcitd propagation. Events giving rise to these
phenomena are not as yet quantified, althéugh they are known to occur. Anomalous
propagation will reduce protection nargins planned into the development of a
network. The desired avuhbuny of tbo service will aiso be a key factor in this

planning.

Asnuworksdevelopdlmw,’ﬁmislikdyto be change in the needs
of the service, resulting in & change of tequirements for the channel groups. However,
a total free for all in terms of chamndl grouping srrangements will be totally
unmanageable from a frequency plansing perspettive. With different frequency groups
in different franchise areas, transmission over-pill could preclude the use of only
certain frequencies from within s group while Others remain usable. This resuits in
decreased spectral efficiency and extra complications in frequency planning. However,
a degree of flexibility in channel groupitigs is desirable
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A compromise could therefore te to define two plans for the channel
groups. This would offer the desired flexibility for future development of MVDS
networks, while keeping the number of possibilities down to a much more realistic
level. o

In considering the choive of channel groups, the question of local
oscillator frequencies also arises. The previous thinking in the 40 GHz Working
Group, and as espoused in MPT1550; was that the receiver local oscillator would be
constrained within the 40 GHz band. This wauld ensure that any emissions would
affect the MVDS service before others. Two local oscillator frequencies were defined
with one at the top and one at the bottom of the band. the particular frequency to be
used is then selected for the channel group beiag received. This produces a range of
intermediate frequencies tunable within the standard [RD tuning range of 950 to 1950
MHz.

It has been suggested that an alfernative to the in-band local oscillator
would be to use a double conversion proclss whereby the first local oscillator
frequency is placed at around 29 to 31 GHz producing a first IF within the tuning
range of a “standard” 11/12 GHz LNB mixer / downconvertor This architecture is
appealing in that existing, possibly lower cost, 29 GHz oscillator technology can be
employed with low cost mass produced LNBs. There is also the advantage that the
local oscillator frequency would be below waveguide cutoff frequency therefore local
oscillator emission problems would be eliminated. Examples of how the single and
double conversion recerver frequency: plans cauld be implemented for digital MVDS
using the proposed frequency plan are given in Annex 4.

Television Broadcasting Section
Radiocommunications Agency

20 April 1995



Chansel Cantre

Number  Freguency
1 40.535%00
3 4057400
s 40.61300
7 #0.63200
b4 40.69100

11 40.73000
13 40,76900
18 40.90800.
17 40.84700
19 40.88600
1 40.92500
3 46.96400
L 41.00300
27 41.04200
29 41.08100
a 41.12000
3 41.15900
38 41.19%00
k) 41.23700
3 41.27600
41 41.31500
43 41.33400
e 41.39%00
47 4).43200
49 41.47100
81 . 41.51000
3 43.54%00
88 41.33%00
57 41.63700
s 4]1.66600
61 41.705%00
4] 4. 74400
(] 41,78300
'y 41.53200
¢ 41.96100
n 41.90000
e 41.93900
] 4197900
n 432.01700
” 42.03600
1] £2.09500
L < 42.13400 -
] 42.17300
) 42.21200
» 42.25100
21 42.29000
” 4232900 .
” 4234300
” 4240700
” 42.44600

Note:

Chansel
Number
2

4

6

s
10
12
14
16
18
20
2
24

»
(-

BR2SSURENBIAIFIIZEELTBRRALUSEELNSRLEEER

100

Centre
Frequency

40.55450
40.59380
40.63250
40.67150
40.71050
40.749%0
40.73830
40.82750
40.366%0
40.905%0
40.94450
40.98350
41.022%0
41.061%0
4]1.10080
41.139%0
4]1.17850
41.21750
4].256%0
4]1.293%0
41.33450
41.371350
41.41250
41.451%0
41.490%0
41.529%0
4}1.5635%
4)1.607%0
41.64650
41.68550
41.72450
4]1.763%0
41.802%0
41.8415%0
4].330%0
41.919%0
41.958%0
41.997%
42.03650
42.075%0
43.11450
42.133%0
42.192%
42.231%
42.2%%
42.309%
42.343%
42.3875%
42.426%
42.465%0

40GWG(95)$

Even numbnred chanaels are Horizonually polarised.
Odd numbered channeis are Verticaily polarised.
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40GWG(95)S

Annex 3

Channel Interleaving and Spectrum Reserved for [nteractive Back channels

S0 MHa . 96.MVDS of chaancis 40,57400 GHz t0 42.42650 GHz 50 MHz
spécirmm ) " 33 MHz beadwidth fchanad | - spestsuny
reserved for H ) reserved for
intesaative infesagtive
poths . paths "

X7

R R

i

40.500 40.350 40374 463935 H061) 4273875 42407 424265 42430 42 300
GHz (¢] 1 Ch ) Ch 4 Ch s Ch 96 Ch. 9 Ch.98 GHz GHz
V Pol. H Pel V. Pol. H Pol. V Pol H Pol.



40GWG(95)5

Charnel Group 1 (VPol) Ch3toCh49  40.5740t0 414710 GHz
Channel Group 2 (H Pol) Ch4toCh50 40 5935 t0 41.4905 GHz
Channel Group 3 (V Pol) Ch.51t0 Ch.97 41510010 42.4070 GHz
Channel Group 4 (H.Pol) Ch.52 t0 Ch.58 4] 5295 10 42.4265 GHz

Nominal I[F range of digital IRD - 950 MHz 10 1950 MHz

Siagle Cenversion

18t Intermediate Frequency Range Group 1
Group 2

989.5 to 1886.5 MHz
970.0 to 1867.0 MH2

15t Intermediate Frequency Range.  Group 3
Group ¢

DReubic Conversion L

970.0to 1867.0 MHz
989.5 to 1886.5 MHz

Utilising standard digital satellite I.Nla 20d stixer / downconvertor:

FSS LNB input range 10.710 11 7 GHx
BSS LNB input range 11.7t0 12 7 GHsa

1 Local Oseiliatos F :

UsingFSSLNB:  Groups 1 &2°39.814 Gtz
Using BSSLNB:  Groups | &2 28.814 Gz

13t Intermediate Frequency Range: G’mp l

Using FSS LNB Group 2
Group 3. -
Greup 4 -

1st Intermediate Frequency Range. .wapl‘

Using BSS LNB Growp 2
Group ¥
Group 4

and Local Oscillator Frequancies -

- FSSLNB $.75 GHz

BSS LNB 10.78 GHz

2nd Intermediate Frequency Range

Groups 3 & 4 30.750 GHz
Groups 3 & 4 29.750 GHz

10.7600 to 11.6570 GHz
10.7795 to 11.6765 GHz
10.7600 t0 11.6570 GHz
10.7795 10 11.6765 GHz

11.7600 to 12.6570 GHz
11.7795 t0 12.6765 GHz
11.7600 to 12.6570 GHz
11.7795 10 12.6765 GHz

Groups 1 & 3 1010.0 to 1907.0 MHz

Groups 2 & 4 10295 to 1926 S MHz
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